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Abstract 



We analyze SU(2) gauge theory in a constant chromomagnetic field in three 
dimensions. Our analysis instead of supporting the existence of a non-trivial 
minimum in the effective potential, corroborates the evidence of the unstable 
modes on the lattice. 
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Typeset using REVTeX 



In a recent Letter H. D. Trottier and R. M. Woloshyn investigated three-dimensional 
SU(2) lattice gauge theory in an external abelian chromomagnetic field. The background 
field is induced by means of an external current. In the Euclidean continuum the background 
action they used 
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coincides with the one proposed by us in Ref. |2| On the lattice one must discretize the 
Abelian-like field strength tensor F^ v = d^A^ix) — d v A z (x). Note that the lattice action 
5b depends on the discretization of the Abelian field strength. The lattice vacuum energy 
density at zero temperature in presence of the external magnetic field Fff* is given by 
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The authors of Ref. \M used the discretization: 
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and found evidence of a non trivial minimum for the vacuum energy difference Eq. (^|) in the 
weak field strength region £ < 1.5 (x = F^/g 3 )- 

Very recently || we have investigated the same problem on lattices with periodic bound- 
ary conditions. The main differences between our method and that one of Ref. |1] resides 
in the discretization of the Abelian field-strength tensor. In Ref. |§ we define the Abelian 
magnetic field by means of the Abelian projection. However we do not found evidence of the 
non-trivial minimum. We do not expect that in the weak external field strength region the 
vacuum energy density should display a dramatic dependence on the discretization of the 
Abelian field-strength tensor. Hence we have performed simulations by using the discretiza- 
tion (H]) with the same lattice and statistics as in Ref. fl| . We measured the vacuum energy 
Eq. (||) and the results are displayed in Fig. la. Figure la should be compared with Fig. 3 
of Ref. Hfl. Unlike Ref. fl|] we do not found a clear signal for x < 1.5. Thus we feel that 
the non-trivial minimum in Ref. [JTJ is a lattice artefact. As a further check, we reanalyzed 
the data by evaluating directly during Monte Carlo runs the difference (P s — Pt) . We have 
checked that both methods agree for the discretization adopted in Ref. || and for the U(l) 
lattice gauge theory. 

The results are displayed in Fig. lb together with the one-loop effective potential (dotted 
line), and the vacuum energy density after stabilization of the unstable modes (dashed line), 
Eq.(6.25) of Ref. g. 

We see that the vacuum energy density difference is positive in agreement with Ref. O. 
Moreover the data are quite close to Eq. (6.25) of Ref. 0. Thus we conclue that the 
discretization of Ref. M, instead of supporting the existence of a non-trivial minimum in 
the effective potential, corroborates the evidence of the unstable modes on the lattice. 
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FIGURES 

FIG. 1. Vacuum energy density versus x. The vacuum energy difference is evaluated by means 
of Eq. (2) (a), and directly during Monte Carlo runs (b). Circles correspond to (5 = 7, squares to 
[3 = 10, and triangles to (5 = 12. 
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